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OBJHECT
19 The pmmary' dobject of these tests was to detemine the sea~level and

altitude characteristics of the Pratt and whitney Aircraft (P&4A) model
R-4360-20 engine«

CONCLUSIONS

2. Calibration restlts indicate that the original -20 engine, No. P-726
(incorporating 6,91:1 low gear ratio and 8,31:1 high gear ratio) failed to
meet the manufacturer's high gear critical altitude guarantees (see reference
(d)). Engine No. P-726, after modification to incorporate an 8.90:1 high
gear ratio (see references (£) and (h) and the production engine, No. P-2727,
with a 9.07:1 high gear ratio (see reference (g)), satisfactorily meet the
manufacturerts guaranteed ratings. The follow:.ng table shows a comparison
of each of the three veramone qf the -20 engine with the manufacturer's
guaranteed ratmgs~ e

Altitude - Feob

AZI, Dynamometer.

16,500

3 e : : ¥fr, 3 : &ng. No, ¢

g ; : : Guar. : Mfr. :&ng. Na: P-726 :Eng, No,
: Rating : RPM : BHP : 3.F.C.: Guar.¥; P=726 : Mhodified : P-2727
:Low Normal : 2550 : 2650 : J72 oz 6000 : 6100 : 6500 3 66G0
:Low Military : 2700 : 3250 : .76 : 1500 ¢ 2000 : 2300 : 2500
:High Normal 3 2550 : 2300 : .76 :18,000 :16,300 : 18,200 - : 19,300
sHigh Military : 2700 : 2500 : .84 :17,000 :15,400 : ¢ 17,300

4% 60- 00 00 gy oo

v we e e

#Specification No, N-7056-D of 3 Janmary 1950. -

3. Operation with MIL-F-5572 100/130 grade fuel was satisfactory at the
manufacturer'!s guaranteed horsepower ratings and fuel consumption values
except during high geéar operation at military speed and power. The following
table shows the detonation limits of engine No. P—-726 (Bodified to mcorporat
and 8,90:1 hlgh gear ratio)

se o¥

2550

: K - 3 . CAT ¢ ASRP At, s
:_RPM : Gear : BHP® : F/A : (°F) :(InHg.): (Ft.) :
:2700 : Low : 3250 : 099 : 100 : 60,8 : O
$ 2550 : Low : 2650 : 078 : 100 : 50.0 : O :

s High : 2300 : .084 : 52 : L49.5 : 13,000

¥ Although these data were obtained on an engine ha,nng a low
geatr ratio of $,91:1 and a high ratio of 8,90:1, it is believed
that a sufficient margin of safety is included to achieve de—~
tonation~free operation with later production engines, Late
-20 and -20V production engines have a low ratio of 6.95:1 and
high ratio of 9.07:1, -

RESTRIGTED S
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b Mixture response runs made in both low and high gear ratios indicate
that the engine is detonation-free congiderably below the lean limit of the
carburetor setting in the "normal" position. 6 The following table shows the
detonation limits of the engine using MIL-P-5572 {115/145) grade fuel:

: : e 3 ¢ CAT :ASRP T Alt. :
:__REM : Gear : BHP : F/A : (°F) :(InHg.) ¢ (Ft.) ¢
J e : 2 : : .8 :
: 2550 1 Tow ¢ 2650 : .057 :(Std + 40): 574 - S.L.
: 2700 : Low ¢ 3250 : LO71 :(Std + 40): 59.2 3 S.Ls ¢
: 2550 : High ; 2300 : .064 :(Std + 40): 51.8 : 17,000
¢ 2700 s 2500 :

High 007253 (Std + il-o)'-' 55&0 : 16,000

5, The Stromberg PR-100B3 -carburetor, metering according to 390941-L
parts list setting, provided satisfactory mixtures for normal engine operation,
acceleration, starting, and idling,

6., Overpower runs in low and high gear indicate that the engine is capable
of detonation-free operation, while using 115/145 grade fuel, at the following
eonditions:

: t : CAT "t Alt., e _ : ASRP ¢ -
:_ RPM ¢ BHP : (°F) : Gear : (Ft.) : Mixture : (In.He.) : F/A :
L3 " . [ 2 .’ ) ‘. * . : ) ‘ ".
: 2700 :3350 ¢ 60 :Low : S.L. t Rich : 63.0 & 101 :
: 2800 3475 : 60 :Low ¢ S.L. Rich : 65,8 t L1015 :
t 2700 :2780 : 16 : High : 12, : Rich : 66,0 : L1085

[3
S ..
—

Detonation was encountered during the overpower high gear operation at the
following conditions:

ASRP ! Datonation-t

O : CAT : ¢ Alt. s 3

:_RPM_: BHP : (°F) : Gear : (Et.) s Mixt, .(IncHgl F/Aﬁ:Intensity‘ :

: 2700 : 2810 ; 17 : High : 11,700 : Rich : 65.5 :.1085:Incipient :

¢ 2700 :+ 2850 : 18 : High : 11,400 : Rich : 67,3 :.1085:Light :
7. A high altitude (23,000 - 26,000 ft.) sﬁrge waé_encountered during the

calibration at speeds below 2400 rpm. The surge was traced to the method of
venting the fuel discharge nozzle, The discharge nozzle was vented to altitude
during altitude operation and 2 severe surge was encountered; nowever,’by
venting the discharge nozzle to sea-level during all altltude operation, the
surge was eliminated., This condition was also encounterea by the engine
manufacturer and is apparently caused by the inlet air turbulence downstream
of the altitude wvalve, -

RESTRICTED -4 -
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8. With the carburetor in the "normal" mixture position, the cooling éi:

" baffls pressure drop necessary to maintain the maximum cylinder head or

flange temperatures speclfled in reference (b) was as follows:

s 3 : t : Cooling Air 3 Baffle Press,
:Condition : BHP : RPM : Gear : Temp, — °F : Drop — In. H20 :
: Take-Off 1 3250 : 2700 : Low : 63 : 945 ¥
: Military : 3250 : 2700 : Low 57 : 7.3 - :
¢ Normal : 2650 : 2550 : Low 66 : 34 $
: Military 3 2500 : 2700 : Hign 57 3 6.8 g
: Normal ¢ 2300 : 2550 : High 65 s 3.7 :
: Overpower® : 3340 : 2700 : Low 54 T 5,6 s 8
: Overpowers# : 3475 : 2800 : Low 59 2 75 :
: Overpowgr¥® : 2780 : 27C0 : High 55 k3 5.7 B
# Overpower runs made with "Rich" mixtures.
9. Supercharger 1nsté%illty was encountered in the 2200 rpm ranze during

full throttle altitude operatlon, which resulted in cons:;.der'J.bl‘a power varia-
tion.

10. Operation of the Bendix Eclipse Automabic Power Gontrol Type 1626,
Model 2, was satisfactory. Checks at military and’ normgl rated power (see
Flates 20 to 22) indicated a hysteresis of approximately 0.5 in.hg ASRP when
varying the altitude from sea level to 30,000 ft, and retuming to sea lével
(with a constant APC setting). The hystere31s was greater (l.5‘1n.hﬂ ASRP)
at military power returning from 32,000 ft. to sea levél, ’

11, Fuel conformlng to thé requirements of Speclficatlon MIL;F~5572
115/145 grade, is satisfactory for use at the ratings shown in paragraph 2,

12, Engine operation with AC181 spark plugs was satisfactory at 2ll speeds
and powers.

13. The torquemeter functioned satisfactorily throughout the test. The
constant of 189.)4 checked dynamometer determined power results within _2 per
cent for the two engines tested (see Plate 38)

RECOMMENDATIONS

14, It is recommended that the altitude ratings of Engine Ho. P-2727
determined at the Aeronautical Engine Laboratory and shosn in paragraph 2,
rather than the values indicated in the P&HA =ngine spacification (raference
(b)) be accepted as the actual operating characteristics of the enpin:,

RESTRICTED -5 -
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15. ' Operation at the guaranteed brake horsepower ratings us:mg PHA
gusranteed fuel consumption values. usn:g 115/145 grade fuel is recommended
as satisfactory.

16, Grade 100/130 fuel is recommended as satisfactory for all J_g::__ggg.z:_'
oggrétion; however, high gear operation should be restricted to normal rated -
speed and power or less,

17.  The Stromberg FR-100B3 carburctor, metering accérding to the "normal™
and "rich" mixture positions of the PoL. No. 390941-4 setting is recommended
for use with this engine; Operation in the "normal" mixture position is
recommended for all speeds up to and including take-off or mllltary wn.th
115/145 grade fuel, -

18, Qverpower operatlén with 115/145 grade fuel is recomiended as satis—.
factory for short. periods of time at the values shown in the following table
if the CAT does not exceed NACA standard values:

s :' :— Gear ¢ Alt, 2 s H
: RPM : BHP s Ratio s (Ft.) 3 Mixt, : ASRP : F/A
2700 : 3350 : Low : S.O. : Rich : 63,0 : 101 :
:+ 2800 : 3475 :Low ¢ S.L. : Rich ¢ 65,8 : ,1015:
2700 : 2780 : High 12,000 : Rich : 66.0: ,1085:

19, It is recommended that a complete investigation be made in airplane
installations of the subject type engine to determine whether supercharger
instability is encountered during full throttle altitude operation at 2200
rpn. See reference (c¢) for discussion of centrifugal supercharger performance.

20. Use of the Bendix Eclipse Automati¢ Power Control, Type 1626, Model 2,
is recommended as satisfactory with this type engine, .

21, Operation with fuel conforming to the minimum requirements of MIL-F-5572,
grade 115/145, is recammended as satisfactory using either F&¥A guarantee or
normal mixtures.

224 On the basis of these tests AC181 spark plugs are recnmmnnded as
satisfactory for use with this type engine,

23, A torquemeter constant (K) of 189.4 is recommended as satisfactory
for calculatlon of Horsepcwer where

Byp - Epgire RFh }é,‘l‘o;q. Pressure

o
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DESCRIPTION 9F SUBJECT
( 24, Following is a list of the characteristics of the subject engine,

a. Manmfacturer:

Crankshaft Dampers
Overall Dimensions

Name ~ Pratt and Whitney Aircraft 1
Location -~ East Hartford, Cocnn, :
| b, Model, Numbers and Ratings: ° : g
1 .
‘ Model - P&sA R-4360-20 : ‘ :
Type ~ Air-cocled, 28-cylinder, 4-row radial _
( single stage, variable speed superchargen }i
o\ fngine Numbers - P=726, P-726 kodified and P-2727 e
Normal and Military Ratings - See paragraph 24 )
Dive Rating - 3060 rpm
; ¢. General Data:
‘ Bore and stroke - 5.75X6.,0 _ . 4
Cylinder arrangement - Four row radial, 7 cylinders T
each row,
Master Rod Location - A7, B4, Cy, and D1
Total Displacement - L4360 cu.in,
Campression Ratio - 6,70:1
Reductinn Gear Ratio - 0.425:1
Torquemeter Cnnstant - 189.4
Propeller Shaft Spline ~ Ho, 60A
Propeller and Crankshaft Rotation - Clockwise

Twin 3-1/2 order (i‘ront & rear)
54~in, diameter . .
102-in. length

BP T te mm m e m—

Dry Weight of Engine Including
: Carburetor, Spark Plugs, etc, - 3505 1b.
! Haximum Specific Outputs (Based
or: 3250 bhp Take-Off Rating) «93 bhp/1b
.75 bhp/cu.in.

Grade 115/145
Grade 1100

.P.‘
1

Fuel Spec, MIL-F-5572

4, S\ipemhangez::

Number of Stages (P-2727 Engine Only) - One Sta"b, variable speed.

. Impeller Gear Ratios ~ Low 6.95:1 (No 3lip)
y S - High 9.07:1 (No 3lip)
‘ ImpeXler Diameter * - 14 4n.

¥
|
‘
i
1
.
2’§» :
‘% )
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! e, C{ixfbu;'etqr:
! k Make ~ Stromberg
! Model - FR-100B3
Setting Number - 390941-4
Fuel Pressure Desired -~ 25 + 1 psi
Injector Location -

f. Ignition:

Magnetos
Number
Firing Order

!

t

Igniticn Timing (fixed)-

; Spark Plugs
i Hamess

Impeller

Bendix Scintilla DiRN-R

Seven .

Al, B5, C2, D6, A3, B?, Ck, D1, A5, B2,
Cé, D3, A7, B4, C1, D5, A2, B6, C3, D7,
AL, Bl, C5, D2, A6, B3, C7, D4

20° BTC an #D-1 Cylindep

4AC181

Scintilla Eewireable

g. Valve Timing:

The valve timing and tappet clearances are as follows:

Intake Opens
Intake Closes
Exhaust Opens
BExhaust Closes
Intake Valve Remains Cpen
Bxhaust Valve Remains Open
Valve Lift .
Overlap
Cold Valve Adjusting Clearances
Intake
Exhaust

h. Accessories:

20° BTC

- 76° ABC

e

76° BEC
20° ATC
276°

276°
0,562 in,
LO*

.030 in,
.030 in,

®
.

: Accessnry

! Meximum : Max, :Directions

Continucus: Statice: of

Ne, of : : Ratio to Torque: ¢Trrqus:fetation
:____Drive Drives : Type : ° Clsuaft : ib-in"__: 1b-in: % g
:Starter :. 1 : IA : 3.000:1 : - :12,000; ¢,
tGenerator : 3 : IA ¢ 3,000:1: 500 : 2200 : ¢, 3
sFuel Pump ¢ 1 : :  .800:1 : 50 : 600: C,C.
sTachometer ¢ 1 e I $ W500:1 ¢ 7 s 50: C,
:Tachometer = 1 : IT ¢ ,500:1 : 7 : 50: ¢, :
Governor ¢ 1 g P .956:1: 125 : g5 ; @60,

#C. - Clackwise, C,Cs - Counter—e¢lnckiise
RESTRICTED -8 _
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METHOD OF T&ST

25, Engines Nos. P-726 and P-2727 were installed in No. 5 Dynamometer
Rocm for conduct of a sea léevel and altitude calibration, as authorized by
reference (a). The engine was attached to the dynamcmeter by means of a
large, hard rubber coupling at the dynamometer end of the extension shaft
and a gear-type coupling at the engine end. The engine carburetor air and
exhaust were maintained at the required altitude conditions, The breather,
fuel, amd o0il systems were maintained at or near sea level conditions. 4
standard complement of instruments as is normally used in this Laboratory
was employed to measure tempera‘mres, pressures, and zir, fuel and oil flows.

26, Fuel conforming to the requirements of Specification MIL-F-5572, grade
115/145, and AN-0-8 (grade 1100) oil were used during all tegts. The ail-in
t.emperature and cil-cut pressure were maintained at approximately 165°F and
15 p31, respectively.

27.  The calibration data were obtained with engine No, P-2727, which
accumulated 212 hours total running time during these tests. 4 Stromberg
PR-100B3 carburetor with a 390941-4 parts list No. setting and a straight
carburetor scoop were used for 211 tests. A Bendix felipse Automatic Power
Control, Type 1626, Model 2, was employed for all calibration rums. A
Lockheed Model XR60-1 airplane-type exhaust collector vias used,

28, Sperry detonatisn-detecting units were attached to the intake rocker
boxes on each of the 28 cylinders. Detonation was limited to'"incipient®
defined as "one or more cylinders indicating detcnation at irregular inter-
vals, none indicating a definite freguency’}

29, A manual mixture control system was instslled cn the carburetor for
obtaining desired fuel flows _Guring mixture contrnl and detonation-limited
TUNS .

RESULTS AMD DISCUSSINH

30. The location of varinus plates and photngraphs in this report are
as follows:

Title Plzate loze -
Altitude Characteristics -~ liormal Lixture 1€ 5
Part Throttle Characteristics — Normal hkixtures 6 to 8
Altitude Characteristics - Rich Mixtures 9 to 12
Part Throttle Characterisitics ~ Rich liixtures 13 tn 15
Normal and lilitary Critical Altitude kuns 16
Sea Level Overposer Runs 17
Altitude Overpower Runs 18 =2nd 19
Automatic Pover Control Altitude Characteristics 20 tn 22
Mixture Requirement Curves (100/130 and 115/145 Fusls) 23 znd 2

RESTRICTED -9 -




RESTRICTED AxE-2153
Title Flabe Hag,
¥ixture Response Runs 25 and 26
Carburetor Characteristics 27 %o 30
Correction Curves
Carburetor Air and Kixture Tempe:x vature 31
Bxhaust Back Pressure - 32 and 33
Cylinder Head Temper:ture 34
Friction Characteristics 35 ard. 36
0il Flow and Heat Rejection Characteristies 22 and 37
Torque Meter Calibration 38
Photographs of Engire Installation 29 and 40
. Condition of Engine After Completion of Tests 51 to 46
General Views of the Engine ) 47 to 52
3i. Plates 1 to 15 show the basic engine calibration in low and high gear.

The bhp, SFC, altitude, manifold pressure, ete,, plotted on these plates at
various speeds and powers, indicate the values ~btained in rieh and normal
mixtures using the PR-100B3 carburetor incorporating the P,L. No, 390941-%
setting (see Plates 27 and 28 inclusive)., NACA Standard altitude conditions
were maintained at the engine inlet and exhaust throughout ths calibration,
The cylinder head temperatures were maintained at the meximum allowable limits,
as specified in reference (b), A Bendix &clipse Autamatiec Power Control,

Type 1626, Model 2, and an XR60-1 airplane-type exhaust collector were used
during thwe tests. Calibration resuvlts indicate that the original <20
engine, No, P-726 (incorporating 6.91:1 low gear ratio and 8,31:1 high gear
ratio) failed to meet the mamufacturecr's high gear critical altitude guarantees
(see reference (d)). This engine was then returned tc the menufacturéer for
modification, during which time the high gear ratio wves ch?nged to 8,90:1;
however, due to mechanical troubles with the modified ergine during snbseq';wnt
qualification tests, the production engines appeared with a low ratic of
6.91:1 and a high ratis 9,07:1 (see reference (b)), Engine No, P~726 after
modification and the production model engine, No, P-2727, satisfactorily

meet the manufacturer's guaranteed rat.mzs (refprences (£) and (g)).

32, The eritical altltude performance of the engine in 147 and high gear

at normal and military powers is shown on Plate 16, Standard altitude ¢on-
ditions were maintained for these runs and cylinder head and flange tewpera-
tures were maintained at the maximum allowable limits as spseified in rofer-
ence (b). The P&YJA guaranteed speeific fuel crnsumptions are shown on each
»f the curves. Addltmnal information on c=tticals nbtained ~n engine MNo.
P-726 before and after modification, and on engine n, P-2727 is avalldble

in references (d), (f) and (g). The fallw:ing table shows the valuss obtained
in Noxmal (reference (3)) and Rich Mixture positions frr normal rated and
military rated powvers with low gear supsrcharging: :
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was checked ai‘t.er nperating up t» 32,000 ft. altitude. Performarice ~f the
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Altitude
(Ft.)

6800
6100
27C0
2500
Sea Level
Sea Level
Sea lLevel
Sea Level

"ISRP
(In.Bz)

49

49,8
60,2
50

507
60,2
61.3

Air Flow:
(1b/hr)

19,400
19,250
24,600
24,210
19,000
19,500
24,200
24,700

Mixture REM BHP SFC F/a
009[&:
»101: i
+099: i
1037 ;

0905+ ;

,097: ]

«0975:
«102:

ht
21 ee o

2550
2550
2700
2700
2550
2550
2700
2700

Noarmal
Rich
Normal
Rich
Normal
Rich
Normal
Rich

2650
2645
3250
3230
2650
2650
3250
3250

«70
.73
75
17
065
071
73
»78

o0 ewm

20 00 00 00 90 90 00 90 00 a0 o> 09

e el 20 00 9 00 00 48 a0 S0 o e

0 00 049 00 09 05 99 09 00 g

00 00 20 oo 09 08 90 se ee o0 %0 s

20 "9 oo PO 00 g0 90 Ao 00 00 Jes e |

o0 €0 00 oti O9 00 00 00 9e o4 {se o8
9 00 0 o4 o0 o0 s oy e

o8 08 o8 o9 o0

Supercharger instability was encountered at 2200 rpm during full throttle
altitude operation. Two separate full throttle lines with a variation of

about 240 hp could be obtained at the same altitude, engine speed, and throttle
setting., This condition is believed t~ have been caused by the inherent

static instability (see paragraphs 57 to 64, inclusive, of refererce (e))
characteristi¢s of the supercharger and may have been caused or abgravated

by the test plant induction system configuration. A similar ¢éondition haad
been encountered on the R-1820-74% and R-3350-264 engines,

33. Plates 17, 18 and 19 show the overpower characteristics of the engine
in loww and high gear at sea level and altitude using NACA standard altitude
conditions; These runs were made using 115/145 grade fuel with "riech" mix- -
ture as produced by the PR-100B3 carburetor. The low and high gear mrer—
power ratings are indicated on the pliates and tabulated in paragraph 6
Incipient detonation vias encountered during high gear operation at the con-—
ditions indicated in the second table in p.raaraph 6.

34. Plates 20, 21 and 22 show the altitude characteristics of the Eclipse
Autcmatic Power Contrnl Unit, Type 1626, Yodel 2. Same hysteresis of the
contrnl was noted, espec:.allv at milltary speed, when the sea level setting

control was generally satisfactory, :

35. Plates 23 and 24 show the minimum mixtufe characteristics of ths i
engine in both low and high zear. These data indicate that the mixtures b
produced by thé PR-100B3 carburetor with P.L, setting T, 390941-4 save i
satisfactory detonation-free 2nd stable operation in the cruise range. :
Included ~n these plates are check points using c¢~1d carburetor sir tespera- ;
tures, and part and full carburetor throttle. -

36. Detonation characteristics of the engire in low and high gear are ,
shwn on Plates 25 and 26, Plcte 25 sh~ws the results obtained with 115/145 <
grade fuel, while the results obtained with 100/130 grade fuel are shown on
Plate 26. Detonation characteristics are satisfactsry cver the entire enzine
speed range using 1I5/145 grade fuel and the present carburet-r settinz,
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37. On plates 27 and 28 are plotted engine data and on plates 29 and

30 airbox characteristics of the Ti~100B3 carburetor. A comparison of

the sea-level mixtures provided by this. carburetor (P.L. Setting Na, 390941-4)
with the F&JA temprrary ecceptance limits indicates that it meters within the
manufacturer's setting limits at sea level (reference (e)). The carburetor
meters on the lean side of booth the "rich" and "normal® limits,

38, Plate 31 is a correction curve feor carburetor air temperature dé-
viation from standard and correction curve for mixture temperature deviatiocn
from the plotted calibration values, These curves were derived from various
runs at different powers made at constant manifold pressure and fuel-air
ratio for each run and combined to give a percentage power correction,

39. Platés 32 and 33 show exhaust back pressure correction curves in low
and high gear, Data were obtained with the cylinder inlet conditions (ASRP,
mixture temperature and F/A ratio) constant throughout the run, The exhaust
pressure was varied to change the Pe/Pm ratio (exhaust pressure to manifold
pressure). The éxamples illustrated on these plates indicate the proper
use of the curves, . .

40,  Plate 34 shows the effect of cylinder head temperature on ergine
povwer, Inlet conditions to the cylinders (ASLKP, F/A ratio and mixture
temperature) were maintained constant throughout these runs,

L. Friction characteristics of the engine in low and high gear are shown
on Plates 35 and 36, For tlese runs, the engine was motored by the dynamometer
at approximately the same conditions as those obtained during the altitude
calibration. The friction horsepower, which is the difference between in-
dicated and brake horsepower, is the sum of the power absorbed by the super-
charger, the mechanical friction of the engine, and the pumping action of the
pistons. Since the engine operating temperature was not the same as it would
be with the engine firing, there may be minor errors in simulating both the
mechanical friction (effect of temperature upon bearing clearances, oil
viscosity, etc.) and the pumping losses (bscause of improper valve timing

due to expansion differcnces at lower temperatures and incorrect temperature
of the air flowing through the cylinders), However, since the horsepovier
absorbed by the supercharger constitutes the greatest portion of the friction
horsepower, the friction horsepower values plotted on these plates should be
retatively accurabes ;

L2, Plate 37 shows the 0il flow and heat rejection characteristics of the
engine at propeller load powers and various speeds, The limits as specified
in reference (b) are shown for comparison.,

L3. " On Piate 38 is shown a comparison of the brake horsepower output of
the engine as determined by the engine torquemeter and by the dynamomster.

Lk, Plates 39 and 40 are views of the engine installztion in lio, 5
dynamometer room, '
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45, Plates 41 to 46 inclusive show the condition of damaged parts of
engine No, P-2727 after disassembly. This engine was operated a total of

227 hours, 212 hours of which were accumulated during the calibration,

After completing the calibration the engine was used for experimental
carburetor tests under Project TtD No, NAM-PP3294h. The carburetor test
program was interrupted when sizable metal chips were found in the main

sump. These chips were identified as parts of the supercharger hydraulic
coupling impeller'nut tab-washer, and it was decided to discontinue tests
before the coupling could becdme completely disassembled and cause major
damage to the engifne rear section., Several umisual comditions were noted

on disassembly of the engine which could not be explained; namely - severe
and irregular wear of the high ratio supercharger intemmediate pinicn gear
teeth (see Plate 43), and discoloration of the hydraulic coupling cover
caused by excess temperatures (see Plate 41) without any evidence of metal-~
to-metal contact, Although the hydraulic coupling ocil feed manifeld assembly
was cracked (see Plates 45 and 46), only the line feeding oil to the low
ratio coupling was cracked and the low ratic cover did net show any- evidence
of overheating. The coupling assembly was retumed to the engine manufacturer
for study.

46.  *Plates 47 to 52 are general views of the engine,
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Project Authorization — Bureau of Aeronautics Restricted letter
AER-PP-23 23326 of 20 March 1947.. v
Engine S%ciﬁcatmn - Pratt and dhitney Aircraft Specifieation
No. N-7056-D of 3 January 1950, Medel R-4360-20, -20.J Engines,

Sugercharéer Performance « ieronautical fngine Labora'bory Report
No. AEL-763 - "Centrifugal Superchirger Performance'

Critical Altitude Checks - Naval Air dxperimental Station Restr:.cted
letter XE~1-PCP:frs F21-1(2)(4360) of 9 October 1947 — Including
Preliminary Report Nn, 1 on Project TeD No. NAl-PPR0O9, |

Carburetor Metering - Naval Air Experimental. Station Restricted
letter XE-~1-PCP:frs F21-1(2)(h360) of 20 November 1947 - Including
Preliminary Report No, 2 on Froject TiD No. NAM-PP209,

Critical Altitude Checks Enegine P-726 hodified - Naval 4ir
Experimental Station Restricted letter Xp—~1-VT:frs F21-1(2)(4360)
of 14 May 1948 - Including Preliminary Report No, 3 on Project
TED No, NAM-PP209, .

Critical Altitude Checks Revised Production anging P-2727 -
Naval Air gxperimental Station Kestricted letter Xg-<1-4dJD:mck
F21-1(2)(4360)(104) of 26 Aug 1949 ~ Including Preliminery Report
No. 4 on Project TZD No. Nak-PP209.

Bngine No. P-726 Modification - Pratt and ihitney Aircraft Report
PWA-T731 on "Tcsts Conducted and Xodifications Made to Improve
Critical Altitude Performance and Carburetor Altltude Compensation
of R-4360-204 Engine P-726," '

b

Detonation Checks 100/130 Fuel - Naval Air Experimental Station
Restricted letter Xe-1-}MJD:mck F21-1(2)(l+360)(h29) of 2 February
1950 — Including Preliminary Report No, 5 on Project TED No,
NAM-PP209.

Calibration With Normal Mixtures - Naval Air fxperimental Station
Restricted letter Xi-1-¥DJ:cts FR1-1(2)(4360)(607) of 18 Lay 195C -
Including Preliminary Report No. 6 on Project TED No, NAM-PP209.
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